Abstract: In this paper we report on a method to map the three-dimensional local density of states deep within a three-dimensional polymer photonic crystal using core/shell quantum dots as point sources.
INTRODUCTION
The propagation of a electromagnetic field is dependent on the material it interacts with.
Three dimensional (3D) Here we report on the use of core/shell quantum dot (QD) emitters doped in 3D woodpile polymer PCs as a means to map the 3D LDOS. Monitoring the changes in spontaneous emission rate from QDs randomly dispersed within 3D PCs will be used to construct 3D fluorescence lifetime images, which will then be used to develop a LDOS map.
LOCAL DENSITY OF STATES
Spontaneous emission is a fundamental process that describes the decay from excited state to the ground state via the emission of light (1) . This transition is perturbed through interaction with the vacuum field surrounding an emitter.
An emitter can only radiatively decay to the ground state when a nonzero mode density is available. 
SYNTHESIS OF QD NANOCOMPOSITES
Synthesised PbSe/CdSe QDs were doped within a polymer to from a QD-polymer nanocomposite. Upon polymerisation the material formed a homogeneous dispersion of QDs within a solid optically transparent matrix.
Furthermore the QD-polymer nanocomposite exhibited quantum yields similar to those in solution.
FABRICATION OF 3D WOODPILE PCs
3D woodpile PCs were fabricated within samples using the multi-photon micro-explosion (MPME) direct laser writing technique [2] [3] [4] . Individual void channels were fabricated with the nanocomposite to form the 3D Pc. A sketch of the PC structure is shown in Fig. 1 . 
